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Your first and best tools for making irrigation decisions 
are your eyes and a shovel. Nothing is more valuable 
than direct knowledge of your vineyards and your 
boots on the ground observations that provide a “gut 
check” for many vineyard management decisions. 
However, tools and technologies that provide real-time 
data to validate visual indicators and intuition play an 
increasingly beneficial role in precision irrigation to 
maximize fruit quality, and can help improve quality in 
low-performing vineyard zones. Most Okanagan growers 
farm less than 10 acres, and can’t afford to take chances 
on irrigation decisions.  

“Tell me what ‘normal’ is now. With year-to-year 
weather variability and more frequent droughts we 
have to pay closer attention in the vineyards. We 
can’t do things on a schedule anymore.”

-Rod King, King Family vineyards

Tools and technologies for targeting the timing and 
amount of irrigation can be particularly helpful to new 
growers, or growers who have recently converted to 
grape growing from another crop, as well as vineyard 
management companies managing multiple vineyard 
properties with varying soils and microclimates. At 
the foundational level, your drip, micro sprinkler, and/
or overhead irrigation system is your primary tool 
that needs to be regularly monitored and maintained, 
addressing any blockages, breaks, or leaks to continually 
optimize distribution uniformity1 within each irrigation 
block or zone. 

Soil View
“If I only had one irrigation tool it would be a soil 
moisture probe.” 2 

-Mark Greenspan, PhD, Winegrape Irrigation
Expert, Advanced Viticulture, Inc.

Soil Moisture Probes
Many viticulturalists and winemakers agree that wine is 
made in the vineyard. Soil type, water retention capacity 
and delivering the right amount of water at the right 
time to the rootzone plays a critical role in determining 
the quality of the fruit on the vines. Soil moisture probes 
or sensors are considered to be some of the most time 
and cost efficient tools to facilitate precision irrigation.

There are two basic types of soil moisture sensors:

For measuring soil moisture tension there are two types 
of instruments available:

3

For measuring soil moisture content neutron probes 
are the gold standard in terms of accuracy and volume 
of soil measured, but they are rarely a realistic option 
for small to medium growers as they are expensive 

The Summerland Research and Development Centre has 
detailed soil maps available for the majority of vineyard 
properties in the Okanagan Valley. If you are unaware of the 
soil texture in your vineyard, reach out to Pat Bowen - 
pat.bowen@agr.gc.ca - to request a soil map today.

TOOLS TO VALIDATE 
“EYES ON THE VINES”

“You always need information—the chemistry in the soil, the climate, rainfall, humidity, 
sunlight intensity. But the last word comes from your feeling with the place.”

- Alberto Antonini, Winemaker, Bodega Garzón



to purchase and operate. Time domain reflectometry 
(TDR), transmissometry (TDT), and capacitance sensors 
measure volumetric or relative water content, and 
are commonly referenced as the most cost-effective, 
reliable sensors for measuring soil moisture content. 
Both types of sensors can be installed to measure soil 
moisture across multiple depths. 

The Vineyard Team, a leading group in sustainable 
winegrowing based in central California, developed 
a useful report called “Using Soil Moisture Sensors for 
Vineyard Irrigation Management” 4, including a simple 
table of pros and cons and best fit of common soil 
moisture sensors/probes (and approximate costs, in 
USD). This resource also links to video installation 
tutorials for each type of sensor. Proper installation is 
essential to obtain accurate and useful soil moisture 
data. 

Mark Greenspan, based in Sonoma, California, is an 
internationally recognized expert on vineyard irrigation 
management. When asked to recommend the most 
reliable and cost-effective soil moisture probes and data 
collection systems he focused on the following (prices in 
USD):

AquaCheck 

Davis Instruments 

Greenspan notes that both probes can provide data for 
up to 10 vineyard acres with uniform soils and the same 
rootstock, but there should be individual probes for 
different soil types and rootstocks. Probe size is based 
on soil depth and growers may want to target weaker/
underperforming zones to maximize data value.

Vine View
Pressure Bombs and Porometers
Two of the most common tools used in the vineyard 
to measure vine water stress are pressure chambers 
or pressure bombs (which measure leaf or stem water 
potential, or tension in the xylem) and porometers 
(which measure stomatal conductance, or the rate that 
water is moving out of stomata). Used properly these 
are reliable tools for taking multiple measurements 
throughout the vineyard to help understand what is 
happening inside the plant. When vineyard managers 
cannot be in the field or have their eyes everywhere at 
once, these can be valuable tools for experienced crew 
members to share water stress measurements remotely 
to inform real-time irrigation decision-making. 

Pressure chambers are fairly large and bulky, while 
porometers are relatively light and portable, but 
porometers require a calibration step before using the 
meter. Both tools require good staff training and need to 
be used on clear days within 1 hour before and after solar 
noon for the most accurate results. 5 Measurements 
should not be taken on extreme heat days. These tools 
are not cheap (~$2,500-3,700 CAD), and are fairly 
comparable in price to one another.

How a pressure chamber works. 6



Popular Providers

Combined Views
Wireless sensor systems for vineyards have been gaining 
a good reputation with growers in the Okanagan Valley. 
For example, Ranch Systems can be customized to 
wirelessly provide data including temperature, humidity, 
wind, precipitation, and soil moisture profile, and can be 
linked to automated irrigation. However, the significant 
limiting factor for widespread implementation is price 
point, running approximately $5600 CAD per station. 

Graham O’Rourke, owner of Tightrope Winery, 
installed a RanchMaster on his 7-acre estate vineyard 
five years ago. O’Rourke chose to put the system in 
a frost pocket within the vineyard as the system can 
send frost warnings. He likes to start the morning with 
a cup of coffee and a quick review of the data, which he 
uses as a complement to what he sees in his vineyards. 
O’Rourke says the system data is particularly valuable 
in the spring to guide early irrigation decisions. He is 
able to see the amount of rain and how it permeates and 
spreads through the soil profile. He is also able to see 
the depth of filtration post-bloom. The localized weather 
and soil moisture data provides valuable peace of mind 
in choosing when to irrigate and length of sets to ensure 
the quality he is trying to achieve. 

O’Rourke still uses pressure chamber measurements 
as a backup when he’s on the fence about irrigating. In 
addition, he keeps a simple spreadsheet of irrigation 
dates and length of sets, which he finds particularly 
useful in comparing and contrasting similar growing 
seasons. 

“I always tell people to record data so you can look 
back and reassure yourself; see what worked and 
what didn’t.” 7

-Graham O’Rourke, Tightrope Winery

Eyes in the Sky View
NDVI and Thermal Imaging 
NDVI (Normalized Difference Vegetation Index) 
imaging is provided by fixed wing aircraft (better for 
larger vineyard areas) or UAVs (drones). It can provide 
data on leaf area coverage, biomass, and chlorophyll 
concentration in leaves to help growers determine the 
effects of irrigation on vine vigour.

Mission Hill Family Estate is unique for their scale in 
that they have over 90% estate vineyards. Sebastian 
Farms, the in-house farming company that grows for 
Mission Hill, is able to use the full range of tools, from 
pressure chamber instruments, to soil moisture probes, 
to Ranch Systems and Adcon weather stations, to an 
extensive drone program in order to carefully manage 
irrigation across a large geographic area.

Lisa Wambold, Senior Viticulturist, has been particularly 
impressed with the value of NDVI imagery. Sebastian 
Farms has implemented a process where they receive 
true images, near infrared, reflectance (indication 
of chlorophyll), and a dedicated technician is able to 
process the imagery to map areas of high and low vigour. 
Sebastian Farms has used NDVI imagery to modify their 
irrigation systems by having the ability to separately 
water higher versus lower stress areas within vineyard 
blocks, fine-tune compost applications, and help in 
selective hand-harvesting of premium blocks. Wambold 
notes that aerial imaging is changing and evolving 
quickly.8 Mark Greenspan echoes this observation, 
noting, “Aerial images still don’t have the ability to show 
real-time water stress. And while thermal cameras are 
getting finer and better resolution, beginning to isolate 
plants from soil background, there is still an issue of image 
angle, with a different thermal signature occurring from the 
top of the canopy than from the side.” 9



Emerging Technologies in 
California Winegrowing
Growers in the Okanagan Valley rarely use Reference 
Evapotranspiration (ET) measurements to help guide 
irrigation decisions due to a lack of confidence in the 
data and the highly variable climate resulting from rough 
topography. The weather stations are too disconnected 
from their vineyards, and the formula coefficients are 
developed for agronomic crops, requiring conversions for 
grapes that lead to questionable utility and reliability. 

Tule Technologies* was developed and tested in 
partnership with University of California-Davis. Owner 
Tom Shapland emphasizes that Tule measures Actual ET 
(the amount of water each vineyard block uses) along 
with vine stress, providing block-specific measurements. 
Chateau Montelena Winery in Calistoga, CA was one 
of the early adopters of this technology back in 2013. 
Winemaker Matthew Crafton notes, “Once the vines 
show visual symptoms of stress the root cause has already 
taken hold. Decisions are reactionary. Tule shows us 
vine stress through water status considerably before the 
vines exhibit stress, accelerating the feedback loop and 
allowing us to tailor irrigation in real-time based on current 
conditions.” 

Chateau Montelena has 100 acres of estate vineyards 
broken into several blocks. Crafton had two favorite 
blocks so they installed Tule sensors in those two blocks 
to establish the timing and patterns of water stress 
that were leading to the desired quality of fruit. After 
a complete vintage, Chateau Montelena was then able 
to begin applying this knowledge to another two blocks 
that were consistently underperforming - experiencing 
excessive vigour and delivering low-quality fruit. Using 

data from the premium vineyards Crafton was able to 
feed targets and parameters into the online system for 
how much stress they wanted to see over time, using this 
to time irrigation, and fine-tuning over a few growing 
seasons. Now a former problem block makes estate fruit 
every year, and what was the worst block is now the 
highest performer. Crafton says, “This system has paid for 
itself twenty times over in terms of quality improvements, 
not to mention we significantly ramped down our water 
use.” 9

Tule is a service-based system, meaning growers don’t 
own the sensors but rather purchase the data they 
provide. Each Tule sensor is $1500 USD per year, which 
covers hardware installation, maintenance and repair, 
and software and data delivery. Sensors can measure 5+ 
acres depending on the uniformity of the block. Across 
100 acres Chateau Montelena uses seven sensors for 
strategic data collection.

Cost Share for Beneficial Management Practices
Up until recently, the Environmental Farm Plan offered a 
cost-share incentive program to eligible producers who had 
completed an EFP. Cost-shares included categories for Irrigation 
Management (e.g. weather stations; soil moisture sensors) 
and Irrigation Management Planning. The current program is 
fully committed, but additional cost-share funds may become 
available under Growing Forward 3. Keep an eye on this space. 

SOURCES

3

Funding for this project has been provided by the Governments of Canada and British Columbia through the Investment Agriculture Foundation of BC under 
Growing Forward 2, a federal-provincial-territorial initiative. The program is delivered by the BC Agriculture & Food Climate Action Initiative.


	00Climate Change Adaptation GF2 Cover
	OK04-Vineyard-Water-Tools-2017-factsheet

